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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ham (Pub. 
No.: US 2002/0196218 Al) in view of Lee (Pub. No.: US 2003/0098839 Al). 

With respect to Claim 1 , Ham discloses a driving method of a liquid crystal display (See 
figure 6, [0064]), the liquid crystal display comprising: a liquid crystal panel (element 67), the 
liquid crystal panel comprising: a plurality of scan lines (element 66); a plurality of data lines 
(element 65); and a plurality of pixels ([0066]; the pixel is comprised of elements TFT, Clc, and 
Vcom), each pixel is connected to a corresponding scan line and a corresponding data line, and 
each pixel has a switching device connected to the corresponding scan line and the 
corresponding data line (through the TFT). Ham teaches the driving method comprising: 
continuously providing scan voltages to the scan lines ([0068]; note that the gate driver 
sequentially generates a scanning pulse which is equivalent to continuously providing scan 
voltages to all the scan lines); receiving an M-bit image data from an image data input terminal 
([0071]; M~ 8 bits); extracting N most significant bits (MSB) of the M-bit image data to form an 
N-bit image data ([0072]; N= 4 bits), N is smaller than M(N= 4 bits < M= 8 bits); delaying the 
N-bit image data by a frame period to form an N-bit delayed image data ([0072]; delayed image 
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is equivalent to the previous frame Fn-1 where the MSB data is N); comparing P MSB of a 
current M-bit image data (current image data is in the frame Fn where P- 4 bits and equals N) 
with the N-bit delayed image data to determine a result value (See figure 7; [0074], lines 1-5); if 
the result value equals a first result value (\b-a\ = 0: current MSB - delayed MSB = 0), selecting 
a first image value from a reference table in accordance with the P MSB and the N-bit delayed 
image data and forming a first data voltage according to the first image value ([007 5] y lines 3-8), 
and providing the first data voltage to the corresponding data line ([0069] lines 1-8); and if the 
result value equals a second result value ([0076], lines 1-6; \b-a\ = 1), forming a second data 
voltage in accordance with the current M-bit image data and providing the second data voltage to 
the corresponding data line (See figure 8, if the comparison is equal to one, the need for 
modulation is determined and the appropriate steps are performed for providing voltage to the 
data line). 

Ham does not teach selecting an M-bit first image value from a reference table in 
accordance with the P MSB and the N-bit delayed image data and forming a first data voltage 
according to the M-bit first image value. 

Lee teaches selecting an M-bit first image value from a reference table (See figure 6, note 
that the stored value is 8-bits; [0097]; M-bit image is equivalent to 8-bits of gray scale; 
reference table is equivalent to LUT) in accordance with the P MSB and the N-bit delayed image 
data (See figure 6, note that the reference table is a function of the present and previous image 
data; [0104], lines 1-4) and forming a first data voltage according to the M-bit first image value 
([0105]; See figure 9, note that the first data voltage is represented by Gn '). 
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It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to select an M-bit first image value from a reference table in accordance 
with the P MSB and the N-bit delayed image data and forming a first data voltage according to 
the M-bit first image value, as taught by Lee to the driving method of Ham so as to enhance the 
efficiency of the data voltage modification (Ham: [0089], last two lines). 

With respect to Claim 6 , Claim 6 differs from claim 1 in that claim 1 recites the 
limitation "if the result value equals a second result value, forming a second data voltage in 
accordance with the current M-bit image data and providing the second data voltage to the 
corresponding data line" whereas claim 6 recites the limitation "if the result value equals a 
second result value, selecting a second image value from a reference table in accordance with the 
P MSB and the N-bit delayed image data and forming a second data voltage in accordance with 
(M-Q)MSB of the second image value and Q least significant bits (LSB) of the current M-bit 
image data, and then providing the second data voltage to the corresponding data line". 

Ham teaches if the result value equals a second result value ([0076], lines 1-6; \b-a\ = 1), 
selecting a second image value from a reference table in accordance with the P MSB and the N- 
bit delayed image data and forming a second data voltage in accordance with (M-Q)MSB of the 
second image value and Q least significant bits (LSB) of the current M-bit image data (the LSB 
data are c and d of the previous and current frame respectively, where the number of bits are c = 
d = Q- 4 bits, thus M-Q =4 bits; the LSB data is used to determine whether modulation is 
required), and then providing the second data voltage to the corresponding data line (See figure 
8, through either normal or highspeed driving). 
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With respect to Claim 11 , Ham discloses a driving circuit for driving a liquid crystal 
display (See figure 6, [0064]), the liquid crystal display comprising: a liquid crystal panel 
(element 67), the liquid crystal panel comprising: a plurality of scan lines (element 66); a 
plurality of data lines (element 65); and a plurality of pixels ([0066]; the pixel is comprised of 
elements TFT, Clc, and Vcom), each pixel is connected to a corresponding scan line and a 
corresponding data line, and each pixel has a switching device connected to the corresponding 
scan line and the corresponding data line (through the TFT). Ham teaches the driving circuit 
comprising: a scan line driving circuit for continuously providing scan voltages to the scan lines 
([0068]; note that the gate driver sequentially generates a scanning pulse which is equivalent to 
continuously providing scan voltages to all the scan lines); an image data input terminal for 
receiving an M-bit image data (See figure 6, element 61); a bit processor (element 62) for 
extracting N most significant bits (MSB) from the M-bit image data to form an N-bit image data 
([0070]; [0072], M = 8 bits, N = 4 bits), N is smaller than M (N= 4 bits <M=8 bits); an image 
memory (See figure 9, element 91; [0078]; [0079], lines 6-10) for storing the N-bit image data 
and delaying the N-bit image data by a frame period ([0080], N-bit data are MSB data); a 
comparison circuit (See figure 9, element 93) for comparing P MSB of a current M-bit image 
data with the N-bit delayed image data to determine a result value; a lookup table (LUT, element 
95; [0080]) for outputting an image value in accordance with the P MSB and the N-bit delayed 
image data (See figure 9 where the output of the LUT is outputted to the multiplexer MUX); a 
multiplexer for outputting the image value or outputting the M-bit image data in accordance with 
the result value ([0084], lines 1-5); and a data line driving circuit for forming a data voltage in 
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accordance with output of the multiplexer, and providing the data voltage to the corresponding 
data line ([0086]). 

Ham does not teach a lookup table (LUT) for outputting an M-bit image value in 
accordance with the P MSB and the N-bit delayed image data. 

Lee teaches a lookup table (LUT) (See figure 6, note that the stored value is 8-bits; 
[0097]; M-bit image is equivalent to 8-bits of gray scale) for outputting an M-bit image value in 
accordance with the P MSB and the N-bit delayed image data (See figure 6, note that the LUT is 
a function of the present and previous image data; [0104], lines 1-4; [0105]; See figure 9, note 
that the first data voltage is represented by Gn '). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have a lookup table for outputting an M-bit image value in accordance 
with the P MSB and the N-bit delayed image data, as taught by Lee to the driving circuit of Ham 
so as to enhance the efficiency of the data voltage modification (Ham: [0089], last two lines). 

With respect to Claim 16 , Claim 1 6 differs from claim 1 1 in that claim 1 1 recites the 
limitation "a multiplexer for outputting the M-bit image value or outputting the M-bit image data 
in accordance with the result value; and a data line driving circuit for forming a data voltage in 
accordance with output of the multiplexer, and providing the data voltage to the corresponding 
data line" whereas claim 1 6 recites the limitation "a multiplexer for outputting Q least significant 
bits (LSB) of the image value or outputting Q LSB of the M-bit image data in accordance with 
the result value; and a data line driving circuit for producing a data voltage in accordance with 



Application/Control Number: 10/707,362 Page 7 

Art Unit: 2629 

output of the multiplexer and (M-Q) MSB of the image value, and providing the data voltage to 
the corresponding data line". 

Ham teaches a multiplexer for outputting Q least significant bits (LSB) of the image 
value or outputting Q LSB of the M-bit image data in accordance with the result value ([0084], 
lines 1-5; [0085], lines 11-22; the LSB data are c and d of the previous and current frame 
respectively, where the number of bits are c = d = Q = 4 bits,); and a data line driving circuit for 
producing a data voltage in accordance with output of the multiplexer and (M-Q) MSB of the 
image value, and providing the data voltage to the corresponding data line ([0086]). 

With respect to Claims 2 and 7 , Ham does not teach producing a temperature 
compensation signal in accordance with temperature of the liquid crystal panel; and selecting a 
reference table from a plurality of tables in accordance with the temperature compensation 
signal 

Lee teaches producing a temperature compensation signal ([0129], lines 5-14) in 
accordance with a temperature of the liquid crystal panel and selecting (See figure 9, element 
445; [0130], lines 1-6) the reference table from a plurality of tables (See figure 9, element 441) 
in accordance with the temperature compensation signal. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to produce a temperature compensation signal in accordance with a 
temperature of the liquid crystal panel and selecting the reference table from a plurality of tables 
in accordance with the temperature compensation signal, as taught by Lee to the method of Ham 
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so as to improve the response speed of the liquid crystal (Ham: [0082], last two lines) and to 
enhance the efficiency of the data voltage modification (Ham: [0089], last two lines). 

With respect to Claims 3, 8, 13 and 18, the driving method and driving circuits of Ham 
as modified by Lee respectively of claims 1,6, 11 and 1 6 respectively, teach a reference table is 
recorded with 2 N x 2 p image data values (See figure 6; note that N = P). 

With respect to Claims 4, 9, 14, and 19 , the driving method and driving circuits of Ham 
as modified by Lee respectively of claims 1,6, 11, and 1 6, Ham teaches the frame memory 
storing most significant bit data MSB can be set to high-order 3 or 4 bits, but may be set up to 5 
or 6 bits if needed ([0014]). Ham teaches P MSB equals N MSB (See figure 7, note that MSB 
data b and a are both 4 bits). 

Ham does not mention that P MSB from the second extracted image data is greater than 
N MSB of the first extracted image data. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have P greater than N because Applicant has not disclosed that having P 
greater than N provides an advantage, is used for a particular purpose, or solves a stated problem. 
One of ordinary skill in the art, furthermore, would have expected Applicant's invention to 
perform equally well with having P equal to N because both having P equals N and P greater 
than N provide the same purpose for reducing the size of memory for high-speed driving. 
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Therefore, it would have been an obvious matter of design choice to modify Ham to 
obtain the invention as specified in Claims 1,6, 11, and 16. 

With respect to Claims 5, 10, 15 and 20, the driving method and driving circuits of Ham 
as modified by Lee respectively of claims 1,6, 11 and 16 respectively, teach P equals N (See 
figure 6; note that N = P). 

With respect to Claims 12 and 17 , Ham does not teach a temperature detector for 
detecting temperature of the liquid crystal panel, and producing a temperature compensation 
signal in accordance with temperature of the liquid crystal panel; a memory for storing a 
plurality of tables; and a selector for selecting a reference table from the plurality of tables stored 
in the memory in accordance with the temperature compensation signal, and transferring the 
selected reference table to the LUT to make the LUT output the M-bit image value in accordance 
with the selected reference table. 

Lee teaches a temperature detector ([0129], lines 5-14; temperature detector is 
equivalent to a sensor) for detecting temperature of the liquid crystal panel, and producing a 
temperature compensation signal in accordance with temperature of the liquid crystal panel; a 
memory for storing a plurality of tables ([0087], lines 3-5; memory is equivalent to ROM); and a 
selector for selecting a reference table from the plurality of tables stored in the memory in 
accordance with the temperature compensation signal (See figure 9, element 445; [0130], lines 
1-6), and transferring the selected reference table to the LUT to make the LUT output the M-bit 
image value in accordance with the selected reference table ([0133], lines 8-11; [0134]). 
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It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use a temperature detector for detecting temperature of the liquid crystal 
panel, and producing a temperature compensation signal in accordance with temperature of the 
liquid crystal panel; a memory for storing a plurality of tables; and a selector for selecting a 
reference table from the plurality of tables stored in the memory in accordance with the 
temperature compensation signal, and transferring the selected reference table to the LUT to 
make the LUT output the M-bit image value in accordance with the selected reference table, as 
taught by Lee to the driving circuit of Ham so as to improve the response speed of the liquid 
crystal (Ham: [0082], last two lines) and to enhance the efficiency of the data voltage 
modification (Ham: [0089], last two lines). 

Response to Arguments 

3. Applicant's arguments with respect to claims 1-15 have been considered but are moot in 
view of the new ground(s) of rejection. 

4. Applicant's arguments filed 8/8/2006 have been fully considered but they are not 
persuasive. 

Applicant argues that Ham teaches the LUT 95 of figure 9 only provides the modulated 
most significant bit data mb in place of the non-modulated most significant bit data b. Applicant 
argues that a modulated version of the least significant bit data d is not provided by LUT 95. 

The claim recites the limitation !'a lookup table (LUT) for outputting an image value in 
accordance with the P MSB and the N-bit delayed image data", which does not require a least 
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significant bit data to be provided by the LUT. Ham teaches a lookup table for outputting an 
image value to the MUX where the MUX outputs an image value in accordance with the P MSB 
and the N-bit delayed image data (See figure 9; [0085], lines 20-22; [0086]), The examiner is 
not precluded from using additional circuitry in order to arrive at an equivalent result. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donna V. Lui whose telephone number is (571) 272-4920. The 
examiner can normally be reached on Monday through Friday 8:30 a.m. - 5:00 p.m.. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on (571)272-7764. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Donna V Lui 
Examiner 
Art Unit 2629 




